DFT calculations (B3LYP/6-31G*) have been carried out on the seventeen tautomers of cyameluric acid. The C 3h trioxo tautomer 258 is the most stable. Some energies and absolute NMR shieldings (GIAO) were calculated for 258 and other tri-s-triazines, including cyamelurine and Pauling mystery molecule.
Introduction
It is known that the last molecule represented on Pauling's chalkboard (1994, preserved to this day by his friends) was the azide derivative 1 1,2 of tri-s-triazine 2 (1,3,4,6,7,9,9b-heptaazaphenalene or cyamelurine): These molecules appeared in a publication by Pauling in 1937 6 . Therefore, it seems that he had been interested in these "resonant" structures for nearly sixty years!
Results and Discussion
We decided to theoretically study compound 4 (1,3,4,6,7,9,9b-heptaazaphenalene-2,5,8(1H,3H,6H)-trione) and its possible tautomeric structures. The synthesis and reactivity of this compound (CAS registry number: 1502-46-1, potassium salt: 1488-99-9) has been mainly studied by Russian authors [7] [8] [9] [10] [11] [12] but no structural data were reported, probably due to its very high melting point and insoluble nature. Not considering the orientation of the OH group, cyameluric acid (4) can exist in seventeen tautomeric forms: one mono-hydroxy, three di-hydroxy, four tri-oxo and nine mono-hydroxy (Scheme 1). 
Scheme 1
All the possible tautomers (not considering the OH orientation) of the cyameluric acid have been calculated at the B3LYP/6-31G* level (see Computational details). The total and relative energies are gathered in Table 1 . These results indicate that the most stable tautomer corresponds to the tri-oxo a (258). The tri-hydroxy tautomer 147 is 20 kcal/mol above the global minima in the gas phase.
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The σ absolute shieldings calculated for compound 2 by means of the GIAO method (Table  2) 
Computational Details
All the calculations have been carried out with the Gaussian-98 package 22 using the 6-31G* basis 23 set at the B3LYP computational level 24, 25 . The geometry of all the molecules has been optimized maintaining an almost C s symmetry in all the cases. For some selected cases, the minimum nature of the structure has been confirmed by frequency calculations. The absolute isotropic chemical shieldings have been calculated for some of the most representative structures with the GIAO method 26 at the same computational level mentioned before.
